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(54) LEVEL CONTROL CIRCUIT AND LIMITER CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently obtain a vibration output at a 
resonance peak frequency of an electro-mechanmical-acoustic 
transducers itself in a stable manner without needing to adjust the level 
of a drive signal every transducer. 

SOLUTION: There are provided an automatic level control circuit having 
a detection circuit which detects the level of a signal outputted as a 
drive signal to output a control signal, and a voltage control type 
amplifying circuit which amplifies and outputs an input signal received 
based on the control signal from the detection circuit, a limiter circuit to 
limit the level of the output signal of the automatic level control circuit 
within a predetermined range, and a first filter means which receives the 
output signal limited by the limiter circuit and removes from the output 
signal at least a frequency component equal to or higher than a second 
higher harmonic component of a resonance peak frequency of the 
electro-mechanial-acoustic transducer to output it as a drive signal. 
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8P@B©ffl;>3<i-Sf© U^iU*Bf5E©«HF«JK:«Rr4ft: 
A© 5 ? *ggg. Rtfftuf 3 'J 3 v * HSgtC J: *) fflf& <* 10 

tttt - WWE**?-©** tr-4> «&&©*}>& < £ 4> SfS 

2 mMttA»£Ui<DHWRfilfl-«M(£ L««aiB»«# £ 

mtm 2 ] m& s ? zmmK Miaum- mn - 
^^^©^tgA^u^Kcsstb-c. fuiaettu^ 

Jl'$liSPlHlK*^©te^Jfi-^©U^^ ; &± 1 d B«F»3©fii 
KWIR-r -5 C £ #B*£T 1 tcieiS© I— 

MSB. 20 
[11*913 3 B*iaifipg[lB£i!«IB^&llB£©r B , KC 1 

bk tu^j-r i>tc#>(Dn 2 ©^ ^ ;u c £ * 

^Sfci-r SlltJfcJS 1 * Ait* 2 scffiSg© u^WWSngjg. 

[ 4 3 Miena - am - ws&akm+zvm u 
tbd^^s y?xL?c-£smm*At)L?ct$. mam 

3 tciEtsc© u-^sifWiHiB. 

**S*>6©a*e-«f©i"<ii/*W5£©«HrtK:WIRL 
t, iraam©7Y;u**!arcffi:fc-rs«fc5fli»&ofcc 

£ £!&3&£ T 4 l«5t?^ 3 * fctt 4 tcf HtS© U tJlHMMil 

Bo 

C»*3B6 3 — «*EttJ#***Ka3ft'rSfc«>©W 
OSEft^S. iTRSi!l!9Sft^S«>6©«ac«ffi««E«c 

at b xm^omatmi o fcSBE«:^&-r -s/c«)©sbe 
©aiE*i:sw«:»su »; 3 » £meE£ iz-ctttfrrsg 

ftttM#JSt. 

*«*.fcC£*«f«£-ra'; 5 » * @B. 
[AH©l*IIKcM9i] 
[0 0 0 1 3 

h^JU (aSSjgfil) . PHS (Personal Handphone Sy 
stem) !&£*©l«^a*{Cffll»6n, itt^tCioT 

u^WMffllllB&tf 'J 3 ? *@BKIwr -5. so 
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[00023 

P H S & £'©t8^*©rtji»#£li$N:Jfc*C Ltc^ t c 
©J: -5 & rfr Jg©tot(ctE D r , 8S?£S85f;© f h ^ - * 

XS><0, lmm©1f-fX^li/7A©13'j)is5-e*>«: 
Tt&l,M»#£&-3T<,».5. tWTft<Ii 

•en? &ewrfc»©/<-f ^««i«>. mmzsn^H -vm 

©S«t6©/c*©^^-¥>3Ba^4<ig!|{cJ«^«*(crtja 
Lfc»£K:«. *©/hSM»fc*8!fcrsfc». JWwffi^ 

vimwwmmzmmx* ^m^itstitcmf^sum 

r, fi«Mi*B©A:»©/<-f^JRT4. "f^tt. t/M»B©fc 

«t>©^;u^. &<^is^©fc&©i^>#*^5:gc£- 
y £^-5, (smmm. ®rmi%mmmz£:*t) ) # 

». *©A*(i#©«iffi»«C3i-r*CtK:J:«3. ±i$ 
©M^^JR-T-. ^U^. SO*-9-^>^^©ii>^< £ 
fcl-3©3R^£UT«lfW-S«fc^«RS3<l-rt,^. 
^■•9-»yccB. *<Dtm*mi!LX. StttffltcmiL 

[000 33 I10iIl l£*/Bl>T. *r^-f^ 

>y©«ws»RS*^-r8ftwiat?*»)> 01 ii±iio«: 
*> a HioKtst,^, rani/temp 

^-SiSBicWU ^^SP«^1Ss£T5«^-*^4 1 . 
fTiB3R-7-*»4 l(C-9-X^>^a>4 6«:^b-ClR»Jff 
Ct^Jt$<i/ctiS&«4 2 t RW : B5IBJg«)«4 2^@^S 

fctt^^^-rsfc*©^^ -< >iA 3 ^{f^ri^ 

•So 'U-fWstttS.. ±M#4Xr3 4)\,A 3(C*t|pJL 
-Ci2g$ n/cJSm[5IBg|54 5 £ . ^©iaM[5I?SliP4 5 {<: 
B* 3 tifcBf5E©M* of^JDHfi 4 4 £ #&» h ti 
■Cl>*. C©^^7'tr'5>^li*©Xf-*-£S4> 
em[gI8SSP4 5*s^*»4 lKHSSti 

rte^-rcc. -tf-x-^>->3>4 etcjto-c^fc^iifc 

ttt»-C3at3*l-Ct>4^-C*.S. C©fiSm[ilBgI54 5 IC 
«. BFf^©'f ; WnHa4 4*s|X l 5«W6tx. -^!gi5t© 
SMif*^^3^W3KA^tSCiK.t») < fig 

[0 0 0 4 3 SNffltCHAtf. 15 
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0 H z W«OHa8R*J±E— SHSSaKi LXWZZtlX 

<r>*. ccoistmstiiti 5 0Hzi9a©«aaBtctt, s 

15 0Hz ««<?)A**#K»Urtt, 
S«6ffi*©*Wf6ti5o */c, lkHza>610kH 
z«ifi*r©JB*W»**fc-3*^«4»*^«A*« 

S 1 1 <D®.B5 0 J; 5 tt»nftS4 4 

SftfifcT- f 0 tt^JsMcjfettttt ^iUOHz 

3^6 1 6 0 Hz©B©Ilrt©^77*tRfot^4. 

[000 5]^ ±^<D^-r^^>^<bS£*<DU^ 

n«m mss t ^fflc > -mm- wbhmw: ^ 

r, SI 2*fflt>TJiftW&cB&K-r&. HI 2B. S£3fc 20 

T>7*5 3 <b/W^if^>^5 4£<I3.Tl>£ 0 ^M- 
iM-tS^»c«, /<^**>*5 4©*nH«:K 
l$n/c^^JV5 5i, *©R3*:3-01/5 5 {cite 
^5 6t^t/t«l3ftfc(^l/<Jl^iR5 7 i 

CCDfie*<DU^;Uf[Jffl[plg§5 7», 30 

[0 0 0 6 ] co^-i»-tWJ!»t?;t SJ&x 
^**5 2*BWc«|lLTC*4»^ AM^5 1« 

*©A*Lfc*«l#tt* BHr^5 3*8t^^ 

»X^**5 2*AMfc«l*OTl,>a»^ 40 

oJBJBBWfl***tiri>*««, ^«**©«*«»«: 

*© u^usnjass 5 7 tt, ffea L/c^jgjg&a*^ so 
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^9MWt#*IBftr>^ , 5 3*^or^^*->>*5 
4©^>f^3^;l/4 3 (HI 0) CcHWrT*. cnu 
0. AV^>^5 4m #-f^3-f;I/4 3i»« 
0&8SP4 5 (H10) £<Dm^mMjj&V<£<D&j](CJ: 

[0 00 7 ] mm* 4 JU5 5 « k ±ESB«HttK:JiSOfc 

5 6CCtB^-r^ e *8fig5 6B, g«3^;I/5 5^0 

Se*<DU^WW»0K5 7tt. ±K©«fc5ttJa«» 

itA-f^i»y5 4ccta**r^o c©*^ «e* 

4©^tr-^JW«»f 0©^?*CcH«tt<, SA 
«#*^-f ^•»*5 4«:U*Lrc>fc. 

[00 0 8] 

-£f-©l^;k -r^c*>^^>T^^>^©|gf6M#©u^ 
^*->>y©5E»AAW^K:fllKJ:< * 

A*-r-5«#^I8ttSt*©^^^ ^^>#<D^y*^ 
^^9>y©fiWtt»a<sr«:j:0, **<X4trs 

ft fro ft:. *©«*> 0J £ «|g*MI-^© u ^ 
d/c„ ^n^^., fie*©u^wwiai5*fflc^»^, 

cc, !TO»*©^<^^^>y*ccHK*fT5iiai3&i* 

[0009] c<ommz. ±ib© <t 5 &wa**»^-r 
sfcdbccttsnytfc©^*^. 

ci«c<, S^^S*©^fcT-^««»K:iBC>r* 

[0010] 

C»H*)B*-r &*:»©*«] *»IB©U^^»0K 
«a-««- : &WMBR : F-©IBtt«#©U^^*W 
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5 

s&tci&ftsn, *©atti^;piraieiii&©m;&ft#©u 

WRtr-*JHiSE»Od>tt< ifc*2*WSdWWiU:©« 

[0011] glJWH^tCiSIED^CU^^ftdtSIiggStt. 
JJStoaWOfcOKftljLr. MEyS7»H»«>. NIB 

-«« - #«»*T©s£tt a# tc*f c r . 

[0012] 8IJ©SI*{C«J:-5|feBJ<DU^;l/ftlJfflI0K«, 

±&©#fcBjI©4>©(cfl|]A'r > HtriatfitailSSimflBt^jglel 

LButB«iiR[iK(cffl*-rsfcj?)©*2©7 ^ Kz^rn* 

^Km^@#©*Jgf-^^|5tic*jt>T@»-c 
tc> «^^9f£©jai«^±©ntttt^»rHnf^ 

[0013] JM©»^K«fc&*W©l"<jHWta@B«. 

±^©^Qj©fe©{c»nA-r. ffirc««-««-fFVSGA 
BUlBSg2©7 ^^©^©A^L-fc^JSff-if 

* * b fc^fiXfl^^rA^ b fc £ £ t? fc . <**0K**&*r 

CC J: o r BMW¥*- S C £ £Ki±-f SCi^S, 
[0014] 8iJ©ffl^«:«fc*^©U^SiJai@lfS«. 
±j^©^|HjcD^©tcttlA-C. buIBUS v 9m&fr. I5IB 

02 ©■? -/ frzmsLfrwwife^^h^w&vm. 

HrtKWIHLT. irisa* i ©^ •< ;wfgKffl*in> so 
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^ft*^«K|iiMI#©U'<;b*iBI-r4Cia<. S 
te^T-S#©«Jgb--i'^^(i:*s^r@J?)r^bfc 
^S&W^£^.=fc<fS£C£a5-C££. S 6ft. fflfcM 

t&&mfe<of$mm&.±<Dmmii&ftx!mvf-f s c £ * 

[0015] *sw© s ? ^iiiss(*. — ^sna^* 
*&*©«****«. vmmMes&&8t 

jE{csajw-*fcje>©«ffSBft#a. RtraiaaraMiEcc 
»br*ti)ii//c-en-en©miE^ii:awK:»ML/ 1> 5 7 

fWEil/rU^-rSJtttitli^SSfllit-Cl**. c© 

«w*wiofc«H(*j©«E* 3 y %mj£t uxmtiL 
xpm-rzct&xzz. 

[0016] 

bttswi&ittwr*. «T©uiBj-e«. ^*wi©tb 
■5 > #©fgswt-sf © u^**»iat &/<:&© u-^jumap 

[0017] €^sfe09 DBiH, ^^m<ommm 1 -c 
u^mmmssomm^mt^a ■? ?®sgmx& 
0im>T, ^m&m 1 © u^vfijwieiasti. a 
1 . BfrtaA^s^ 1 tcssKsnfcaau^wwfP 

HB («T. ALCHSS" iC^) 5. lflfBALC[5| 
R5{c«*l3tifcJSl©n— '^7^^* (J^T> "M 
1©LPF" 9. RO'wria^l©LPF 9tC 

■5. *$mWl<D\s*<>l>MWm9&lCl*> ±ISALC|hI8S 
5tSlOLPF 9i©ra©U 3 v h#W>hLP 8 
{Cgi^Sn. ALC[iISS5©(±}^fi^©U^L' ; lrSf)£© 

^HrtttfiHipg-r-sfctf)©'; 5 ^@s§6 <b. ■€■©■; 5 v 
^H8§6t?©'; 3 v h w^^^^-rs/ci^C^^F** 
+ tifim-fttX^Z. Xt)^ 1 icit, m 

{mtbxxjjztiz. psj. lacswfc, m« 

01 lCC7Sbfcit«b--^^t!!f 0 150 
H z ) *^A/cJSliff^*A^fi-5|<t LtAA«ff 1 K 
A^rS«^-C*>J:l». 
[0018] A LCHS85 «. ilBA^Jffl^ 1 

nyt«Ewaai©**a@is («t. " vcauss" <ti» 

^) 3. SCfifiBVCABK3©a*«il«:SM*3h, .* 
©VC A 0883 *fflWTZtclb<DfflSim&4 *ffiZ-Xi,> 

z>. feiig[5iss4«. v cA®%k3ii>t>wmmntoxm 

^3n^I^©l/^5:MLT, -e©VCA|elg§3«: 



©KA# u^vo ic*t L/ r ig&ot&S u-<;u v d #r 

«±r&&<>:#, VCA[pIK3r(DliiliI^^^n, 
nfc±i«©^«A*U^I/*««--aB^I!SL. ALC 

8fciWfflI«#*a#LT. ALCHSSCDtii^ff-^CD 
U-^n^^JRgbTl^o 

[0 0 1 931*. «i»#«©Hlfcfc<fctt«, 0 1 Otc^ 20 
lf^>^<D^tSA^U'^Cc*fur, ±idB«rt©fs 

*fiSC/ci©^ y 5 y*@»6 3WALCHK5©tB*« 
■^<3[>U^;l/*±a<D^«A*U^^CC3FtLr, ± 1 dB 

[0 02 0 ] 3 #9»»©3WCcJ:*i«, JbfECD 

/Co M;#mci>^ mmxj)w<D&&mmz* m— 

If^V^cD^y^&Cj^Tl 6 dBeKOiHr^fcL- 40 

S»OTIsB8KA*T*A*fi#tt 1 0 d B«±»fcLfc. 

gffrT £ A#«#***T 4 c t tfiAfrr* 
/Co ^JfSWIl<DU^JU$fJtai[plKr«, A L 00285 
«\ ±iB<D<fc5tt:. A^ft-^<DU^^X^U^;UVin 50 
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«±r&£fc§£\ vcA[piK3r(Dt©iPl^^Px.r^jfflj 

HJSWiou^i/SiaiHKrtt. a^M^<du^#2 
OdBtLt^bL/cit^rfc, ALCIelK5Ccj:orS(| 

{c»; 5 v £0&86fc:J:O±fB<£>± 1 d B£trtOU^H6 
cc»*sc<fc#r*s. *HteWli<Du^;b 
H9BK». /c<hx.^igu^;b$iJWlplgSicA^T6A^ 

[0 02 1 ] 3 ±IBALC[iISS5r«, ASIifiCD 
A^ft-^fc A* L/cig^A^M-^© u^;U*JftCcfi u 

CCl^tf, i20(a) M12(D (b) CCfcC^r, — 

Atjm^zxjj btc*> t mum^wm x<om 

HL 1^*47 f 5r A t a ©KJHSBtt, H^ffl 
£o £/c, A^ft^c[)u^;i,^Cc<gU-<;l/<b/j:o/cB# 

fi*C«W*9S < iSShtelOStaross n/c £ 5 ft± 

W<MZ \ 0 dB^±^bT>So C0)tc&>, A^fl-^ 
(DU^;l/^^CffiU^;l/K:^^/clS^, ±IBO^ 1 sec 
tllO'j tt^-Zj A t rrit filsecJa±©H. ^ 
ttsWa®iK:&orL*9. *^I9>A. ALC [358 5 T 
y^7A-^^At r^ftl OOmseciCtSlt^ 

£ 0 cti^c<to, *^SfeWliou^u$iJtffl[il3Sr«, A 

ibtffl^tSCimS. ^/c, AJitlcDA^fi-^ 
^:A*L/c»^, ^W^1f^>^Cca^cA^<h%6>5:^ 

LCInlKBr^, T^ ^^^^A t a£m OmsectiT 

0»rtt. *JB«©A*«#*A*ufcfi^r«>. ffl^ 

[0022] *mmm i <o \s^M&mm&<oibv$ 
e^-r-So B3«. Hicc*L//cALc@i«a>Aai^«Ftt 
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v *@KCC»JIESnfcfft©ALC|D|K©a^©#OiK^ 
04© (b) (ili^Ucii 

« l ©u^;i/»JfBlelBr&t f©A^S-f 1 ccA*(t# 
#A*S*i*<t, A*«#B*<0A*«#O U^JWCJC 

or, vcA@B3{cj:o*«s3n, w^j$n^ 0 mm 
test A^m#ou^^^oA*u^^Vinfet±r 

tt&BB4it ±i£0fc<fc5Ct\ VCAIpJK 

3K;*ij|5pm#*ffi*or, vcAis|gg3roWi*%«i 

^VinEt±-C*a»^, ALC@l»5 3^6©a*fi-^0 

Utbu^it H3<diSe»3 lr^-rA^cc, a#u^ 

U HiR»3 l©S±#9©«*r7jVrj:5K:. ALC 

tt<, AAU^Vinm:O»^rfeA*U^0*# 

tf>. ALCiRS^Wm >W:/*tf>*©©ftAa 

CC«IA£C±ttr#&l\, SttWCat ALCHIK5/C 
Writ W^tfBIHOVlimitrTn^WJE^^l'JMTCC 
ffl*ft#Offi*U^^*«I?LSCitt"C*ttl^, AL 
Ciffi 5 \XXt) U^>^ V in«Jh©ipijAl>A^ & 

[0 0 2 3 ] Jfcte, ALCHB5^6m*SnfcHI*ft 
#tt, *OU^*sy5?jr#-f>HP 8CCA^?5 
ti4 U S v £[§]B6 *>6©ftrJ8Pft-^CcJ:^r§f5£<DifiH 
rt©ffi*cffli*6;hTSn©LPF 9Ccta^?n-S 0 M 

iKDLPF 9 It y 5 **@B6iCj:oT»| 

*ns3fjE©jaaa»JM±ojB«»«»*i»^r, m^s 

■?-2tcHi^rs. AttW&ctt y s **HK6fc:J:9W 
RSftfcALC@B5©ffi*(I#tt 04 CD (a) ©« 

o % ±E*»tr- ?mm$L f o 

SBRttttfit SI HC^L/cJ:^ ftSb-^^il^gr 
/<-/^*->>yccA*S*i*i, ^-f ^*^>ytt*« 

»f o «±©/a&ifcr &-e©aj;ft u^ttajuw o ra 
m&ft&^ztix^zm&vk&mt'-tmmk tot 
tret ^aate. aa»s©»aM>-:/ 
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it siolpf 9tfi±K3m\*-*miagLf ooyj> 
&< tfe»3*isi^»«±©aiimj^*»*0T, 

B4©(b) <DjSS9K3 3T7n-ra*fi^*^-r^-y-^> 

10 [0 024] «_h©J: 5 *SIS6ffil 1 © u^;MWBPH 
Kit ALCIsIK5^IBai«#<bUrm*-r4M#CDU 

^*««Lr % «i»«#*ffl*'r*«»HB4i, iff 

«**»«LUA**VCAHB3£*«*Ttr>S. y 
5y^HB6ft ±fBALC@B5©a^m#(DU^;l/ 
*Bfje©«Hl*i«:«||Burc»*. 3 6fc> #HJWIi© 
u^;u*MSJllBTit l ©l P f 9 *s±ey s * * 
HB6K:j:0WIR3nA:ffl*«#*A*UT. ^OIU* 

20 <Dd>a < <t 2 w«^^«±©aaaBbss»*i»* l 

©i^;v*!lfflj0Blt fc£*SRu^JtWW@BCcA;& 

-r*A*m#©u^^*<aftufetur<>. ±e 

[0 0 2 5 ] «HJffiCT2» H5tt *«HWBM2r 

£ 0 c<DHJSWr«, u^<;uWJtaiilB©«fiKcc*ji^r, 
VCAaBi««igBi©IHCC. VCAHB*»6©W^ 

a^^S^^ 0 ttttSBK: ffl^-T ^ tc&xom 2<Dy 

©<fcimar*s©r*ti6©*iaL/fcSi?B6*«B"rs. 

HSCcin-r^^Cc, *IOi«2©U-^JM«lBIHBrit 

^) 10^ALCiB5' rtrVCAIK3i*«iR 
40 4<fc©rateSa&S*lTl>4. C©^2©LPF 10 
tt VCA0B3 3&>6©a*«#*A*L/r, ^©W^J 

0B4K:tt#jLTl>£ o cncCcfcO, **J®WI2©U^ 
;b»Jfai|pIBr«, «k«0B4^±SBBf«©HaSR«±© 
«iR«a3E^e>**«#*A*LA:»^ ^iSlilB4© 

©u^;u$fJt®lHlB-e«, ^2©LPF ioto^cd 
so 4 5 0Hz ) ^K^-r^cicc^o. *©ftffitr- 
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[0 0 2 6 ] CCt, i6^t, #||J&#I2<DU^ 

-f WB^JlftWOlMtSt^ti » ^iRHrt 10 
^ 0 Heccfci^r, *l|jffiPil2cDU^;u$iJ©[piKi l 

^OA^ST-l <H5) KOTfW*»?-2 (05) # 

4MS l 7 oUAM&efln** -f>f 13 © A«fc**i 
*nssKsnn*s. ccdu^ushjmoibi lts^fc 
ia-«i-t^Mr^, 3 *AM 

>#1 5, fg»y>:/l 4, A* 3 -OH 6, KtfJttt 

^i7ccj:o, /<*:/i*>>*i 5*bawk«a <a 

ARM) T5A:«>©»a^-^««3tiS. ft, A*; 
WF12«Ctt, *f3B©(a-^»&K«^SSttSti, 'W:/ 20 

[0 0 2 7 ] t©ss-««-^»^&S£ri*, W&x 

^^13tB*C»l0tlri5l|^tt, AffiCC^&S 

AfcJ:*«#*«MBSl 7&ctH#T£ 0 WM81 7«R 
3*3 -OH 6*6©«#**Bur, i^;i/*Jffl>lsIB 1 

«J5dt3tircceA»M(ifr*>ti«cC^ t/ft>l/tt*s&. ± 
acE>itM3ti%:A#CE)U^^«aKBK4 (05) «:» 
Ssnyt«»u^i/Vd«±r*s»^ tfegaaB4# 
Aftl,VCA|gB3 (05) 0ffl»K^t«BlLJ:5 
<hf£ 0 c©<t*, WSfcX-T 5r^l 3*A«CcW0Jftit 
raja^Jg^tffe^iLT^. £>Llff2(DLPF 10 
(05) *VCAHB3i1^HB4£<DnccR»rir» 
ALCH1B5' (H5) CCR£3ftfcU*''C 
— A t r<Di95£B$fffl (WAtf* ttl 00msec) JEW 
Si^in^Cii^^ 0*0, *>GJfl2<DLP 40 
F iO^ALCiffiS' rtfCK#Tl>&lr>JS£\ Bffl 
3^6A48K«I0»^6ti4i, ALCHB5' CCA^T 

A'-^Atr«OTW ( iAnscWILAAA 

±5CC, mtflS2©LPF 1 0r<D»f3e©H?ffi»i 

**C»H«»*aBE-rs Cicero, *©*Mtr-*H 

B4#MAfW6c&*W±T*C£#sr#*. -ecD*S 50 
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*HSSWl2<7)u-<;u©Jtai[plg§l ltlt WHx-f? 
*1 3*B»«:aa«Lrt»*IBtt1*iftH»4*ff±-r4 

[0 02 8 ] «±CDcfc 5 4 #3i$&^ 2 CD u^MMAH 
Bl VCAEB3 £*£&0B4<t<DffflCC, VC 

w5E©«ira^±©«iraK^*i^ laa ab 4 cc a 

AtSfcA©*20LPF 1 0 4Wn^5o C*i*C<fc 

o. 2HOfc«2©i/^ji«oaiiaBi l-cii, «*?K0»4 

^±8B^S©«j^«±Oja^SE»^6 ft Sff-^A 
*bfc»^ *aHB4©Aff*#±LT v JJB«#CC 

Alttt/fcWd. *©«*-««~«»SBftS-C©aAI6 

M«:ah**i:4cia<itt{c^-r^*'>>yi 5* 

[0029] «HjK^!)3» B7B, #«H©WII«3"C 
*#W©*WKSVr^ia * *[9lB0r£>£ o 

Htt«2ofe©iEiar*4or*ti 

ftM3®U^JMMABBl r Ml*«S-««-f 

BUr^UKtt, ^W2©fc©<tS&*K A 
1 2 ^ titc^m^t , U^MWAHB 

1 1' rA»S*ifc/W:/1h?>#l 5£JIS{nr&/ttf> 

n*. *fc. i»3^n 6 r^^fi-^-iJifijfi^cT) 

KJ:*(1#jWMBS1 7*«ru^HW»HBl 1' 
A*£ft£o C <DH£i - «* - 9A9St«r 

» % u^;mww@bi r cda^jST-i (05) ccraw 

[0 030] U^MWfflSB 1 1 ' Om^7ffl«C«. 05 
CC^U/cJ:^Cc||l(DLPF 9«tf6ntlr»4fc 
«>. *^«#©JB*«IEa8»Ji»l(DLPF 9^CJ:^^ 

^$n-s 0 u^^wiiB l l * ©ffl^e^ 

«K-^«i«tf0 (0 1 0 ) ffiSOAttttttft 



(8) 

13 

CCD/c#\ &Ulft2<DLPF 1 0 (15) £VCA[3 
B3 (05) ttiMMKA (05) tOIH&CHWT^tt 

&l>C&ftS£C&. 

(I^K;^Mtr, ALCmBS' (05)<Dtfj 

tlCcMOr. H2CDLPF iota, «*H»r5e<Dja 
£9 6*»l>Mttft (MX.& 4 5 0Hz) 
(UHzHlOkHz r©JHaa») Cctb^T 

;MHaBBi r rtt. A*Lfc^«»*D5^ sm 

«*©*IIJa*«»«W*»20LPF 10^6Mi 
B4CCHWrr*C£j&*r*£. ^V^^> 20 

^1 5^cDU^M^©U^^^^A^U^^tcAt>^ 
*ci30*r*. -rc-f l 5*+*NcJS«fc3th 

[0 0 3 1 ] «±CD <fc 5 CC. *HJfi« 3 CD \s^)\,W&m 

Bl T « % H2CDLPF lowwsoaassiu 

/^^•)>^ib- f 0 J: D fe*#C*« 
«i£ltl^ 0 CftKiJ:^ *HJteWl3<DU^;U 
MHUBBl r ^ttU^MIBBl Y 

JUMflPlIB 1 1 ' CC*^«#iS«Hf#i* 5 9 *X L 
fc6*«**A»Ufc»*ri, S2©LPF 10^ 

#1 5£+5Ktfl»j2tL #>o^£ffi^£i*6t<t# 

[0032] imrnm*} ms\z, *ftw<Dmmm-e 

£ G c©5960(rtt, u^^»JiaiHB©»fiR{c*jc^r, 
0fS©«HrtCC»J|RL/r, »l©LPFtcffi*-rs<fc5 

<fc5ic, ^HSfeCT4cou^;u$ija[DlBriS v !H2<dlp 

F 10#'J5?*#-f>FLP 8*JIT»1©LPF 
9fctt«»CC«ttSftTt>4. o*g % *HMCT4CD 
U^MWfflJ[§IB"Ctt, ys^iB6l3SI2(DLPF 
1 0 ^^Offi^MO U-c;l/J&^CDeiBF^CC$iJpgL 50 
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t, ffilCDLPF 9Ccaj*Ln^. ALCH1B5" 

rtrtt. ^2cdlpf i 0»tftifti5iB4(cSSttsnr 

COS20LPF 10ectt % HJSWI2CD4>CDi 

tr- * mm f 0 «t 0 6 A * i >JMtt#<H£ S *ir 
c^*. cntCctO, *^ffiW4 0U^;i/$tJ©liiBr«, 

±©«tt«w»rii«fw- ^ci *i» jtr 8c4#"C> 

[0 03 3]^ ±^cDHSfeWI i -4©ssiwr«, m 
^ ? *0B 6 GCJ: 0 WBS 6^-/ ^"Ftf 

^(*Wtc», ^icdlpf gtcttAtvo hv^^-f 

^i<D^^;u^^©<hLrm^ST-2Cc^-r 
4«nfrcfcJ:t>. ±ifi©3l>k«2^4fl[>S»iar 

VCAIpIB3«:*2©LPF 

ttft<, VCA|§IB3^6©a^ft-^*A*L/r. t<D 

«|p|B4«cffi^r**7-f il/^®-C*titf<fc^ 0 A<* 
WCC«, 0 20LPF 1 o«cftitr^>F/«7 -f ;b 

[0 03 4] «DUfc#i5» H9«, *IW©jOII«5'C 
A5 y 5 » ^HBcDfltJa^T^P v ^fflit^^, 

ha7-iB«btC^PNP h^>^X^ 1 9, 
2 0. a0PS^i«IHK*«lflEUrc>sa!S2 1. 2 2 
i±tfsS2 3*«ifCl»*. »itIS2 3<DIEA2j#Sm 
WEV«c«|jlS*ir, fMBK#WA3tir^S. fitn 
18, 2 1. 2 2tt, [^--»*<Dg{n:ffl^feo^5itcJ: 
0«JSJtStiri^S o PNPF7>^X^19, 2 0. ffi 
ta2 1, 2 2, R»J»HS2 3it «8K8S*«*»6© 

5C0»; 5 v ^HB6ic«, «BS2 4ih7>^^2 

so »; 5 v *m£t l r a^r s mbmm^&zm&iT 



15 

V i I R" fc3HJRBLfcmiE*ll S ^lEiLt U 5 * 
[0 0 3 5 ] mtnl 8tt. ^Fftv^lB?©-)! 

jR2 1 £Wi82 4(DiEA*£CcA2>3*i4. CtUCj: 
0, KNBS2 4<DJEtJ3tCtSMBE n V + I R" #fl«jn3 

«tis2 5 ©jea*k: tt«ff- v-ir" mmz 10 

ST 4 £ > WBS 2 4, 2 5 tC EP An S ttfc A;fr HH " V 
± I R '* W\ SRA*4rf3&«*a«:««l3*iri**>; 3- 

>f^>hLP 8t?tt«I^^^ri^^ " v± 

fital8. 21, 2 2^(51— ©^^*«r»-3* 20 
^tC<fc^»^"rn«, *©«tSffiR(D^y****> 

V ^ b^EE" V± I R" ^(Dls^Jl&ttv h 
-r^Ci*^, ^^^->>^©SttA*± 1 dB 
( = V± I R± 1 d B) \3Jft<Drt?V *fcnZ.Z>Ct& 

[0 0 3 6 ] «±<D<fc5K:. *H^W15<D»; 5 v *@B 30 
6 tt, ffiin 1 8 S«Effi**«« I CC«SK^»or 
lr>4. PNPh7>^^ 19, 2 0, g$i2 1 , 2 
2 . aV*«S2 3 tt. «aSBft#S*6©«* I £^ 

V±IR" KgftUT, 2o©lS«««S(DitttS2 
4, 2 5K*ft«iHiALTlr>4. SSMWiBBTtt. 
©A*^a«WCCj[ifiLr, KfcA#4ffF#*»Cc«tt 
Stingy ^ v YX-ils hLP 8CC'J5***E" 
V± I R" «rfH;fcLTC>4o C*lOC<fcO % #^Sfe#f5<D 
US ?*|IIB6 tt. ><-f:/1^>#©ffi»A#± 1 d B 40 
( = V± I R± 1 d B) CD^'^tWiCim 

4o 

[0 0 3 7 ] 

tmzmm l ma-r 4 miBras^ituisss £ * <i* r 

i>4„ U5^*HBtt, ±fE@»jU^/U*iJfflp]B©a^ 
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»0BCCA^-r 4 A*fi#<D < ^ftL/c 

a-HiSKHgttfi i/^ii/©a«rmiHi*r * c & £ 

[0 03 8 ] gUOB^fOaWOU-^JUSBWHIBtt. ±» 
e«iU^Ji/»JIBllElB^6©Ul*fi-^©u^;i/*± 1 d B 

eirt©accMHiurc»4. encc^o, c©«ibou^ 

4C<h«sr»4. 

[0039] &tcm<Dm*oftwoi<^>i'fflfflmmx. 

Bi©BCC. IWSfi«aB*6©ffl**-**A*Lr, 

UWgEtftSftiaBCCffi^-r4/c«)©*2 co^ 4 rt^^R* 
Hwrc^4 0 cti^l c©IS9i©u^<^»WBiHB 

tec»r«26rKffib^^ffl**«WJ:<»4C4S:^r 

[0 040] 3 e>CC, SiJ(Dtt*<D|6W<DU^;l/*8t5PHB 

b/ci^r, tWa»2©7^;U»*gW*OA*l/A:^« 
«**6»Wt^*»fflLrffl*L'CC>4. cnccj:0, 
C©«M<DU^Jl*OfflHB«. «R-««- : &l^l3R 

t - ^ aSfifttcfe c S «>t ^S o /cSiSftm^ 
*»*J:<»4ci^-c*4. ^6^c^cd^^, 

"Cfe, <«HBaWl»«^«c«tor«»ff-r4Ci*l« 
±T4ci3&«r*4. 

[0041] $ etc, snoflL^oxnou^iUNinaB 
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17 



[0042] 5 y $®m*. —mmEEmt>% 

a> 6 <D«%££««Etc»t »m& \j tern 

ffifevmtcvmmLtcmmftonEEz »; ^ ? ^ie^ u 

[02] 02CD ( a ) liHlCC^LfcALCBISOA* 
m^©SftWft«9K«:^-r«3BBI'r * 0 , 0 2 CD ( b ) 20 
ttH2© (a) OC^L*U^«^*AALfc^r©A 

[0 3] ■ 1 KjSLfcALCIBOABttWttjST^ 
[04] i4(D (a) IffllfC^Uc'J ^ ?*QHccM 

ess n/cf&oA l c @B©a*(i#oi89B*5tr mm 

04(D (b) (3:0 ItC^L/cJUl CDLPFCDW 
[0 6] H5CC^lyfcU^I/«»HB4flai^«a-« 

[07 ] *»^©*ftwi3T?**, is^ftmrnffizm 
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[H8]*»9BOSi««4rft5, u^;uft»JSUigi8©« 

[09 ] *?H)l<D|gtt0f 5 U 5 4r0B©«J« 

^St^P » ^HI380"C#>&o 

[01 o] >*j7vv>#<DmKmf&*m?mMm-c$> 

[01 1 ] 01 0«C^Lfc^^^1f-J>y©««««Ftt 

[012] m^<Du-ovmwm^m^tcm^-wm- 

1 A*«F 

2 HWjW?- 

3 VCA0B 

4 KkttSB 

5, 5* , 5" A L CUSS 

6 «J5^i» 

7 ^OF'Ftir^HB 

9 ^KDDwa'X7^^ 
1 0 S2(DOwa7 -f 
11, 1 I* b^;I/3ffJffiJ[g}B 
1 2 A^ST- 
13 

1 4 IKttT>^ 

15 

1 6 

1 7 ««8 

18, 21, 22 ffitS 
19,20 PNP h^>^X# 

2 3, 24, 2 5 iftlg 
2 6, 2 7 h^>^X£ 



[01 ] 



[06] 
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